Miosis induced by surgical trauma is a frequent problem during extracapsular cataract surgery. In spite of vigorous preoperative dilatation with both anticholinergic and sympatheticomimetic agents the pupil constricts during the operation. The removal of lens material and the implantation of an intraocular lens in the posterior capsule sac are hampered by this pupil constriction.
There is strong evidence that prostaglandins are at least partially responsible for this miosis. From experimental studies it was found that the miosis could be reduced by treatment with prostaglandin synthetase inhibitors. Indomethacin is one of the nonsteroidal anti-inflammatory agents that has been found to block the synthesis of prostaglandins in various systems. '1 A double-blind study was performed to define clinically the effect of preoperative treatment with indomethacin 0-5% aqueous solution in comparison with a placebo in preventing surgically induced miosis during extracapsular cataract surgery.
Patients and methods
Sixty-four patients underwent extracapsular lens extraction because of senile cataract. They were randomly assigned to the indomethacin or-the control group. Their ages ranged from 43 to 87 years, mean 71 years. There was no statistically significant difference between the 2 groups in sex and age distribution. All the patients were healthy, with no history of ocular disease other than cataract. We excluded one patient from our study who had a rupture of the posterior lens capsule, so that the study finally comprised 63 patients.
Surgical procedure. The operation was carried out under general anaesthesia by 2 of the authors (RdeL; vR), using the same operating technique. After a corneoscleral incision the eye was entered at the 12 o'clock position and the anterior capsule was opened. The wound was enlarged with Troutman's comeoscleral scissors, and the lens nucleus was expressed. The lens cortical remnants were removed by irrigation and aspiration.
Medications. Indomethacin powder was dissolved in a solution of polyvinylpyrolidone and sodium phosphate H202 in aqua conservans (0-1% sodium EDTA and 0-01% benzalkonium chloridum) in a concentration of 0-5%. For the control group the vehicle without the indomethacin was used.
Either indomethacin or placebo eyedrops were instilled at 7.00 p.m. and 9.00 p'.m. the night preceding surgery and 3 times on the day of surgery-2 hours, 1 hour, and 15 minutes preoperatively. Mydriasis was achieved by instillation of eye drops containing tropicamide 0-5% with phenylephrine 5% 94 Effect of indomethacin in preventing surgically induced miosis at 1 hour, 45 minutes, and 30 minutes preoperatively.
Observations. The diameter of the pupil was measured to 0 5 mm under the operation microscope with a calliper. Recordings were made at the beginning of the operation, after capsulotomy, after expression of the lens nucleus, and at the end of the irrigation and aspiration period. The comeal diameter, colour of the iris, and duration of the operation were also recorded.
Results
From the data it was calculated that there was no statistical difference in the pupil diameter between the 2 groups at the beginning of the operation; the mean pupil diameter of the indomethacin -group was 8 0 mm and of the control group 7-8 mm. The relevant results are given in Fig. 1 The pupillary constriction during the operation from the beginning of the operation up to the end of the irrigation and aspiration was less in the indomethacin pretreated group (mean pupillary constriction 2-4 mm) than in the control group (mean 3* 1 mm) (p<001). The statistical evaluation of these results was by Student's t and the Yates-Cochran test. A comparison of the data obtained at the various stages of the operation showed that the greatest difference in mean pupillary constriction between the 2 groups was after expression of the lens nucleus (Fig. 2) .
In this study we had to contend with factors that might possibly influence the results. Sometimes it was not possible to start the operation exactly at the scheduled time because of delay of preceding operations or changes in the operation schedule. These factors could be excluded, as no significant difference (Wilcoxon test) between the indomethacin dnd con- 
Discussion
In this double-blind study the preoperative treatment with topical indomethacin, compared with a placebo, significantly inhibited miosis during extracapsular surgery. It is well established that prostaglandins are synthesised in the iris and ciliary body in response to trauma to the anterior segment of the eye, particularly to the iris.58 Prostaglandins thus released give rise to so-called irritative ocular responses, which embrace miosis, rise of intraocular pressure, and disruption of the blood-aqueous barrier with a rise in aqueous protein concentration."3 From experimental studies it was found that these effects could be suppressed by treatment with prostaglandin synthetase inhibitors.' 3 8 9 12 14 15 In the human eye it has also been reported that prostaglandins are synthesised during cataract surgery. ' Indomethacin inhibits prostaglandin synthesis but cannot antagonise its effects. It is therefore necessary to achieve an effective intraocular concentration at the time of surgery. Compared with the effect of placebo in the control group the effect of indomethacin pretreatment became most obvious after the expression of the lens nucleus. This observation can be explained by the irritation of the iris during this procedure, which gives rise to the synthesis of prostaglandins. The mean difference (0O8 mm) in pupillary constriction between the 2 groups of patients constitutes a widening of the operation field, making removal of lens materials and implantation of an intraocular lens easier, thereby also reducing per-and postoperative complications. 
